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impregnated fibre materials. 

...re materials are proc-aed t.. pre-pres tec^i.u. or t.. 
... tec.i.ue i. order to produce .i.. atructurea. W..r. t.. we^ 
,.,^,.e ia co.er.ed, a ali.r i. evenl, i-P^-snated « «sin - 
..d onto a .aaic former, '-.ere t.ia tec.i.e i. concede. 

3.ce a sli... co^iata of a ^t „..er of indi.dual fiVre. a.^ 
ali.er i. caaea ia. «»e.e. ... it eme^ea f.o. 

aa t.. t^.. e,. of a -^-^ - ^^^^ 

„d atabl. atructur. has required a rela- 
atUiiunent of an homogeneoua and atabl. atr 

r i.v«8 The multiplicity of Uyera needed 
tirely large number of layers. The F 

th« atructura and thua also the 
results in the wall thicVaxeaa of the struct 

econoay is affected. 

, • «aae of carbon fibre structures in which 
Particularly « the case oi caro 



fibre, proTide the very best quality s that fibre packages can be 
economically produced. 

The thin-layer technique is such a method. With this method, 
the structure is built up very homogeneously from thin fibre layers 
having a high fibre content so that they achieve the desired stability 
already at lesser wall thicknesses than with conventional winding 
methods* 

The object of the invention is particularly concerned with the 
production of carbon fibre tubes for use in gas ultra-centrifuges. 
The technique described hereinafter can, however, in principle also be 
used for electric motors, generators or other hi^-speed machines 
where rctationally symmetrical fibre packages are required which have 
a high structural strength and minimal imbalance distribution. 

It is an object of the invention to produce a rctationally 

symmetrical fibre package with a high fibre content, with an homogeneous 
distribution of fibres and matrix material. Rirther objects «:e the 
gentle processing of the fibres at a high winding speed, full exploit- 
ability of the useful length by having short feed areas on the mandrels, 
the production of all winding angles between 0 and 90" and optimum 
form accuracy and even distribution of masses in the material being 
wound* 

A further object is not to. have to consider the thread eye 
size in the thread delivery programme. 

It is from these objects that the general object of the inven- 
tion is derived, which resides in spreading the sUver, for instance 
of carbon fibres, out flat after it has passed through the impregnating 
bath and in depositing it on the winding B«idrel in an even layer of 
constant thickness and width. 



According to the iaveation. this pr bl « is raeolvd in th-t 
a machine element having a convex eurface penetrates a aliver extend- 
ing in a flush alignment and consisting of parallel and adjacently 
disposed individual fibres, spreading the sliver out thereby to any 
desired width. Advantageously, the convex surface comprises a sphere 
„ spherical cap and the depth of penetration of the sphere into the 
run of the aliver is variable. 

The sliver is brought to the desired width hy a suitable dispo- 
sition of guide roller and a subsequent spherical surface and by -eans 
of a spring mounted finish roller of adjustable contact pressure, the 
sliver is then deposited on the surface of the winding «ndrel. a 
result of this measure, the width attained on the sphere i. maintained 
..ring and after deposition, which .e«.. that very thin layer, of high 

content and an even thorough impregnation of the sliver be 
achieved substantially independently of the winding speed «.d tension 
in the sliver. 

IVrther development, of the invention ob3«:t. of the aub- 

claims a 

It. invention will b. explained in greater detail hereinafter 
with reference to an embodiment. 

The sole drawing ahow. a crosa-ection through a depositing 
apparatus according to the invention for producing thin-waUed rotation- 
aiiy symmetrical fibre .pacKag.. consisting of impregnated carton fibres. 

Mounted or fixed in a housing of which the cross-sectional vi.w 
^ rig. n abows only a waU 2, are a thread feed roller an inter- 
mediate roller 6, a further inte^ediate roUer 8, a guide roller nO, 
an adjustable feed arrangement 11 a. well a. a thread pay-out roller 12. 



The housing with the aforementioned components is pivct^ible *b ut an 
axis A-A constituted by an arbor ^k mounted in the housing by means t 
a ball-bearing 16. By xeans f a screw l8 which acts upon th arbor 
Mi, it is possible to adjust and lock the pivoted position of the 
housing. The adjustable feed arrangement 11 carries at its front end 
a ball 20 (or a spherical cap) which by means of a threaded bolt 22 
can be advanced to a greater or lesser degree. OSie peculiar features 
of the device reside then in the structural detail, to be described 
hereinafter in relation to the thread run. 

The thread (sliver) is identified by reference numeral Zk, It 
enters the housing via the thread feed roller if, is guided over roller 
6, passes to roller 8 and thence to guide roller 10 «xd via sphere 20 
to the thread finish roller 12, from which it is passed over to a 
winding former 26. Thread feed point 28 «id thread delivery point 30 
which coincides with the point of deposition, lie on the pivoting «eis 
A-A of the apparatus. 

As a result, during all winding tarics, the sliver 2f* is fed to 
the winding mandrel 26 always via the same point 30. This corresponds 
to a thread eyelet of kiameter 0. As a result of this arrangeWerit, 
even with a small lay-on angle , the sliver is in the path which 
precede, the depositing ^ i- ^ «iepo«iti«€ 



Xh. thread i. spread out by the combination of guide roUer 10. 
sphere 20 «xd thread finish roUer 12, the degree of spread being 
determined by the depth of penetration of the spherical «a:lace 20 
into the run of the thread. Variations in thread tension have no 
effect on the functioning of this apparatus. 



Once achieved, the width cf the slirer Zk is naintained by the 
finish roller 12 which rests directly on the winding mandrel 26. 

The pressure of application of the device is adjustable and 
n«ices it possible to smooth out and equalise the surface and also to 
roll out ^7 «ces. resin, so making it possible to produce wound 
pacycagee with more th«. 7C* by volume of fibre with optimum impregnm- 
tion. and substantially compensates for «iy fluctuation. In rssin con- 
tent in the sliver supplied to the apparatus. Details of th. pivoting 
and pressure-applying mechanism are not shown. 

Tbe depositing apparatus makes it possible to deliver thr.«i 
always to the same quality with winding angles between * oV90/-0^ 

A known belt clearer control system makes it possible to adapt 
th. depositing arr«xg.ment to the particular winding «xgl. involved. 



One sheet of drawings 



Patent ClatmB : 

1. A aethod of producing thin-walled rotationally synmetrical fibre 
lap fomers fro» impregnated carbon fibres, characterised in that 
a machine element having a convex surface (20) penetrates a slivsr 
(2U) extending in « flush aUgnment and consisting of parallel 

aad adjacently disposed individual fibres, spreading the sliver iZk) 
out thereby to any desired %(idth. 

2. Apparatus for carrying out the method according to Claim 1, charac- 
terised in that the machine element which has a convex surface is 

a sphere or spherical cap. 

3. Apparatus according to Claim 1, characterised in that the depth of 
penetration of the sphere is varisble. 

k. An apparatus for carrying out the method according to Claim 1, 
characterised by a lap device consisting of a raide roller and a 
delivery roller (contact roller) which delivers the sliver to a 
winding mandrel surface and between the two fixed spheres, the 
winding mandrel surface plunging into the connecting line formed • 
by the sliver between the two roU.rs and so contacting the sliver 
that the latter is opened out to a greater width. 



7. 

5. A wiading device according to Claim characterised in that a 
sliver intake roller which takes up the resin impregnated sliver 
is, at its pick-up point, flush with the point of application n 
the finish roller and in that this line of alignment forms an axis 
about which the winding device is pivotally mounted. 

6. A winding device according to Claim 5, characterised in that between 
it and its attachment on a rigid frame there is a spring element 

so that the finish roller deposits the sliver on the winding .««ir.l 

with an adjustable application force. 
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Aoendnents to the claims hav be n filed aa followa 

CLAIMS: 

1. A method of producing a thin-walled rotationally 
symmetrical fibre package from impregnated fibres, 
wherein a machine element having a convex surface 
penetrates a sliver comprising parallel and adjacently 

5 disposed individual fibres extending in a flush alignment, 
and spreads the sliver out to a required width for 
processing into the package. 

2. Apparatus for carrying cut a method according to 
claim 1, comprising a guide roller and a delivery roller 

10 for delivering a res in- impregnated sliver to a winding 

mandrel surface and, between the guide and delivery rollers, 
a machine element having a convex surface which penetrates 
the connecting plane formed by the sliver between the 
two rollers and which contacts the sliver in such a 

15 manner that the latter is spread out to a required width 
for processing by the winding mandrel. 

3. Apparatus according to claim 2 vrtierein the said 
machine element is a sphere or spherical cap. 

4. Apparatus according ta claim 3 wherein the depth 
20 of penetration of the sphere or cap is variable. 

5. Apparatus according to claim 4, wherein a sliver 
feed roller which takes up the resin impregnated sliver 
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is, at its pick-up point, aligned with the point of 
application of the sliver on a mandrel, the line of 
alignment forming an axis about which the apparatus is 

pivotally mounted. 
5 6. Apparatus according to claim 5, wherein between the 
apparatus and its attachment on a rigid frame, there is a 
spring element so that the delivery roller delivers the 
sliver to a mandrel with an adjustable application force. 

7. A method of producing a thin-walled rotationally 

10 symmetrical fibre package, the method being substantially 
as hereinbefore described with reference to the drawing.- 

8. Apparatus for producing a thin-walled rotationally 
symmetrical fibre package, the apparatus being 
conducted and arranged substantially as hereinbefore 

15 described and as shown in the drawing. 



